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[ASM] 

al# SJ-A>^ol] o^a} ^ c$ol go ^ c^ctfo^ i 

^/He|^] <^<*-g- ^n]^l *fl^ 7Mb SOI MOSFET ^ ZL *fls « 0 >«Hl 

7flAl*}-c|-. ^ofl of-g- MOSFET 4 Si ^ °\] *\ ^ 4^- £ 

^11 ^ ^12 ^sl^ #s)-^8: °l-§-*H r^/Hefl^ <^<^# ^ sHr <g£r s}-^ <3 

^ ^*>7l ^/^-ell^l <^^# 71^1 ^ Z\H.3, ^o^o] w.^ 

^ *lH7> -g-olsj-Cf. ^/^eflo] cgolo) ^^oi xgs^ ^ sa^-^-S- i 

£ 12 

MOSFET, JL# o>o_ ^ <g^ f ^ 
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anl*fl *fl^,g- 7}*]^ MO S F E T ^ ZL *fl2: HhH {MOSFET device having 

nano-scale gate length and method for manufacturing the same} 

£ 1 JE 12^ ^- aV^-^tr ^Al^o]] rc|-s. M0 SFET A)3^ 

10: 71^-, 12: *fl-§- a]-^, i 4: cf^^ 20: *U , 

20a: *fll *Y$\-^ sfl^i, 22: ISffl^iB ^ t 2 4: 30: ^2 

32: o-|£- ^oi <^^ ( 40 : *fl 2 ^S)- 1 ^, 40a: ^12 -ge]€- ^H^, 

40b: 42: ^ <^ , 44: ^ 50: ^^sv, 50a: TflolH 

^\ 60: 60a: TlHH #^-,70: f^S"?!^-, 72> 74: ^em^, 82, 84: wfl^d. 

<4> MOSFET (metal-oxide-semiconductor field effect transistor) ^ 

n ^li « 0 Vl £Hl 7 A°-S., ^} ^-ir 7}*)xr SOI MOSFET ^ n. 
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1020030020478 %;^ QA- 2003/5/29 

<5> Sg^S. tiV5L^ 7)^0} ^^J-ofl ttj-2}. ^^Sj-, 3^3}-, * ^3^ ^ ^ 

*3-§r <£7] iflsH tLVjE^] 5L7l7> #4i5)3 $X^. ^1, ti>J£^l i^} 

3 tfl^-g-* Sl^r ^/^^^-/te^l (MOS) 7)it^ 44. 2 ©13 tt, 

±£l ^ =e1|o] ^ ZL^Jl 7flolE ^tgnV J^o} #^7} ^^S{c]cf . se 

*h ^ H7l^ ^H1^1£ ^ ¥^ ^ ^7} ^H33 

<6> 7]^ ^ofl <S]SH H7l^ H^^l^E^ *fl ^ ^°ll" &o]7] 

3^ H o V ^ , euv 3# ^ x^d ^ u o V ^ ^ *fls£ 211^ ^ 7l# 

# A>^-sflo> *Vcf. n}^, dL7}^ afls ul-g-ol #^3, cfl^ ^XVofl o^-g-ol 

rcj-^-rf. HE} 3, #2fl 7l^^Ai ii g 3efl©l-§; *$^*}7] o}^}^ 0} 

£r ^r°J SE^ #^3*} 3^ ^ 7l^ nfl^- ^ tg^ofl oj^J^o) 01^ J* * 

°l£r ^«?H 71* ^^ol o)71E)JE1S ±7\S] ^ °1 ©Js^ 0 }, 37>3 ^ 

£-*fl» «fl^^>7l JL^r# #^ TflolB ^eJ-CLS A>-g-§>^^ <S^7> ^ 

£)3 9X^, ^3 H^^l^Ei i7} *fl3 7l#oflA^ J) o] E ^^^o] ^ ^ ^ 5] ZL 
^ ^°fl ^ ^efl^lol ^^s)7l a)]°-o)) *^o^ <g^e) ^^o) w>^c|- 

. E^, SOI 
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7)&o] ^^M. o)&*}cx\ uJ-^ulEi 3L7\9\ ±7}% *We}±r % 

o]d\] irj-s}-, *V 7}x] tflo>o,^A^ ^16, 033, 963^^1 cfl^j TflojH 

(replacement gate) ^-8: <*l-8-sH CMOS *Hi^ TlHH-I- « 0 V ^°1 ^ 

eflo]^ ^H^eKKself-align) ^*cH o^-g-oj 014. 

M0SFET ^l^^V^l t}s. ^5fl 71 #0) ofl^, nl^^- ^ 

6,225,173 BlS^ (damascene) °l-g-«H ^rH^S-nKultra-shal low) 

^/J=efl<?l 7}^ M0SFET* ^flS^ 7flA}£)oi oicf. zl^M-, oj s.^ 

oIHtt *i ^171^71 Jfl*H CMP ol-g-^r ^ 4^>i J17^ ^ 

A oM^ ^ ^2fl 7l#oflA^ -^l^g- Sfl^JI JH^JE ^ jI^TT^ ^ 
^ s]St ^* r 7] ^t!r ^S^r nlAfl jl^t}-. 

71 ^O.^., ^ ^^£1- 7 >^ ^ SX^ ^n]^| 5fl^^- 7}^ M0SFET 
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£ ^-^^ ^> #713 3<X\+ SOI (silicon- 

on-insulator) 7)& Xl^-fr ol-g-s}^ ^ ^aJJE* ^ 

7>*lfe- MOSFET i*Hg- Xl2:*Kr «o v ^* Xl^SRr 
[^sl ^ £ ^] 

^*>7l ^ V ^°il 4€- MOSFET SOI 

(silicon-on-insulator) 7^ -fiBj^M ^€ ^fl s A oM ^ 

3 *g>8€ 3^ g ^ ^ ^^SLS- ^5)^ ^/J=2fl<y ^ 

^ i^tf. ^"71 #71 <^^4 ^KSUt XU ^Sl 

§ ^fl^l 9X^. #7] XU 4+3^ X]l S.&*&4\ XI 1 # 

XII SL^^H SEtb $H*r -*7l ^ 

^^4 3*KE^- XI 2 ^El^- ^lo]Al7> <8^3<H 5U4. ^ 0 >7l ^2 *±3W 

^3\)o)x]±= XI 1 X12 ^"71 XI 1 ^S^fe q-^- XI 2 ^£3. -Sl^^H & 

4. #7l *fl^ flofl^- cflBf »T"7>^ 7f7]^ TflolH <§>83<H oljl, 

-*7l -8-71 TflolH ^Hfe 711 °1H ^<3^°1 7flXlS)^ olcf. #7] 

XI 1 ^i^r ^7l XI 2 ^£14 

A o v 7l XI 2 -i^-E -M-^- ^Jfflol^^- ^-71 Till -&3K V 5fl^^ ^^Hl ^*>i 

^ «8-M<H Stl^, *fl^ ^<*j^ ^H-i- tH^Rr 3^3* 7V#i4. 

XMB X]l ^E}^ ^Vsj-^- aim ^ XI 2 -ge^ AVa^ ^XM^ <$o\) 

^3<x 
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<is> ^7) AM ^ ^7) A] 2 1-^1-8- z]-^- ^s. tfs 

<ie> A o v 7 i rf^ ^-aj-g. ^*>7l ^*H, -g- ^<*fl nf-E MOSFET «o v, ?HH 

^11 -a bis- ^>5k v ^7) 41 -^^^ *iu 

^ *fl2 l-^l-ol Aj-7] ^ESHr *ll2 ^ES *fl2 i^o) 

#7] *fll ^s]^- n^. ^ ^-71 ^2 ^e)S ^s}-^- 

3 ^"71 #^1- ^ *fl2 ^HH^ #7} ^^^#^1 ?i£r 

«^ ^^f <8«? $W TllolH ^-7] TflojH tfl 

^ "T"7>^ 7}X}±; TflolH ^i^-i- ^^W. 

n n^z] ^ ^ ^-7i °m^r 

A oM ^]2 l-^l-o] ^-71 ^12 ^£5. ^12 ^el^ ^sl-^-lr ^ H ^, ^"71 

^12 ^S ^Vsj-^ ^^1^1^7|- ^-i^- ^7) A) 2 -Mele ^ ^ ^ 
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<19> #71 <3<3# ^*Kr #7f|4Mfe ^"71 ^ ^12 

SH>Ai?i7l -a-71 afli sfl^i ^ ^>7l *fl2 ^e)^ ^aj-sj- ^loHi- 

<2o> -a ^6fl icj-s MOSFET nhfj^lMfe- ^"71 *fli ^el^- sfl^ $ 

W #7l ^ ^ll S^^sf «V^o] ^2 S.#*£ 

.2) ^Sltf 2^-8- ol^- ^og ^c* o_ #31!- t) 1ft <r 

^71 o^o^ #7jl oil ^"71 

Jfl€ $N sfl^-g: ^1^^ 4ias Af-g-^c^ a o V 7 ) ^ 2 £ 
#<§^ #£S °l-£-§- 

<2i> a. ^ofl ji^ ^-Efl^ sKHHH -i-^^-S- ^ «HJ- ^ ^ 

^ ^Mr ^^B] *3 ^-#^.5.^ ^0^0} ^£Sr sl^Al^ 

Ai i7}fil ^^oj- - oI^ U^A-}, ^fl^ Ju^j Jf-A^ <g 

2^1- ^ 9X^ 4i7>^ #£l^-§r S^lL*t ^ ^4. at!-, £ ^r^^l 4^- MOSFET 

*fl2 fJ-fH^fe- JMf <I*]bJ 7^2)-7V 7>^<5>JELS JL-%-# ^» 7>*1 

^ *g^Rr 3] nfl-?- -B-^*>cf. nJ-eH. ^°fl MOSFET i^} ^ zl Tfl 2 

/8r 7i*l=] * JL^ ^^-ol ^AtV -H^, Jl^ajo] ^n|^ ^-g- SOI ^711Jl31- 
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<22> cfM, £ «r^*l«: ^l^H tfl«H ^Jf 5E^-gr #2:SH 

<23> Cf^-ofl ojlAl^^ ^e^7H rf^ ^Efls. ^ StU^, ^ 

^7> Chg-bfl ^^Rfr ^Aloflofl tr^^r 0>u|cf. ^3 ^H^r # 

2HJ-=M2l 3H<=K 2t, <H<3 ^o] t}^. 71^5] »^»o i l SX^JL 7]^ ^-f 

, A oM o]t£ nj-o] Cf^- ^ ifldfl ^£ ZL A>o]o11 Cfs 

<24> £ lifl^l £ 12^ ig-^sj ^a^H of^ M0SFET *\)2i 

<25> £ 1^- ^-2:^, 71^(10)^ nfl-H- ^#(12) ^ ^3 ^^§K14H 

5U^r SOI 7)^ §ti]tV4. 
<26> £ 2* ^2:^, ^"71 SOI ^B^#(14)^H1 *U , § 

^ n^^ ^11 Jl^JES 5.^1^1 ^^s. ^-3^(20)* #7l *fll 

<« 1-^ ^(P)# A>-g-*Vcf. 
<27> ^"71 #5)^(20)^ w 0 >^o.S.^ CVD (chemical vapor deposition), 

^ ^ ^ ^-§-« ^ 5*4. 

<28> £ 3# #2^3, ^r7) af|l ^Sl^ ^5r^(20) I£efl7|AE ^(22)* 

*M ^fl^l ^€ ^-^-fr ^^r^, ^-71 sfl^(22)# <^ 



26-11 



1020030020478 #3 2003/5/29 

^ « 0 v^cHl #7] afll ^-g- -M-«K20)* *WH, #7} ^5] 

€-#(14)^ QjJf cgofj^g. v^Al^l^ -&(24)# 7>^^ afll AV^nV jxfl ( 2 0a ) # ^ 

W=K -*7l *(24)^- ^71 ^^§K14HH ^^o] <g^€ «.«.o] ^ 

<29> ^"71 afli ^e]3- ^^-(20)^1 £^ ^ ^s^^^Hl tfl^ ^S}-^ ^ 

^ ^ Wl 7V -f^fV S^SHM 7>^*V ^ ^ ^Aj^Cf. oj 

xrfl, ^z}- 7}^S.*\ CF 4 , CHF 3) H 2 ^ ^-g-^ ^ SZ^. 

<30> £ 41- ^S^, ^-71 5LM31*1^H 2fl^(22)^r d}a 3S ^ ^.y] 

33 -g5}-E#(14H #7l *fll JE.^^ HVcflo] ^2 5L^i^^ #^#(30), #^ p 

^ 1-lr-i-a- ol^<a§H ^7] «-(24)^- -f-*H ^#5^ ^-7] ^el^-#(14)^ 
<a«- cgQ^j o_ S ^71 ^12 «.^(30)5L 5L^Q o)-Q- ^ ^^ (32 )^- 

^ ^"71 o)£- <^«(32)^ ^^<y- ^4 ^ #*flv| ^l^M 

<31> 5. 51" ^7l ^(22)^ *\]7]$; Jh, ^7} m #3}- 

^ sflBl(20a) icf ^ Mr^Mr ^5.* 7>*1 JE J=- JE^o] *fl2 lr^#^- 7^51S. 
SL^lTj *fl2 -*>s|-*K 40)^8: <8^th ^"71 ^12 ^^-(40)^: ^7) 

sfl€(20a)^ ^ #71 #33 ^^^#(14)^1 ^-^ ^ 

^# £-E^- ^3^. aV 7 ) ^2 ^-5}-eV(40)^ 5^5^ ^12 

^■7] 1:^1-32}-^ ^S. 3* A}-g-*Vt}. <^1# s.#, ^-71 ^12 til^ 

(As)!- *}-%r^. 
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<33> £ 6^- ^-2:^, -S-71 *fl2 ^^-(40)^ <U^m- ofl^^ "<HH1 *fl 

Tl^H A oM #3-^ 2fl€(20a)^ ^2 #s}-ev (40a)l- 

^^*>cf. Aj- 7 i A ] 2 ^2fl^Ai(40a)2] #(W)£r ±*}s>] Q*}^ ^ Jf-^ 

# JIS^H ^^tf. #7] ^12 -tle]^- i^ol^(40 a )^ £]=i^(40bH 

^"71 o]^ 0^(32) ifloflA-]^ ^ <g<* 7ao |7V tlr^^nf. 

<34> Aj- 7l X| 2 ^5^3. A>5|.nV(4 0 )^ Al z}- ^ ^5^^ tfl^; ^J^o) X] z]- ^^0] 

^ 7\^3.*\ °\}% CF 4( CHF 3 , H 2 ^V-g-^- ^ 

<35> c %V3-s>^, -g-^ ^ (rapid thermal process)^- °l-g-*H ^7} afll 

^*M€- ^rS}-^- 2fl€(20a) ^ 412 ^-g- ^-S}-^ ^1^1^ (40a) # ^^s]^. zi <g^, 
A oM 41 1 -t>s)-^- 2fl^(20a) ^ ^2 <±sK v ^3flolAi(40a)S^Bi XI 1 

^*Rr 3^ ^ <3^(42) ^ ^ SHr ^^(44)ol ^Ajofl ^^4. o] nfl, aj1 7 ) o] 

^ ^(32 HI #^^51^, ^-^^i^ol ^^^cf. 

<36> £ 8* , #7) ± + /ELt]}<£ <^^o] ^^ofl ^ 

^f*H #7] Ol^- ^og cg« (32) o. S w. E ^ Xj- 7 ] x]2 *3&|-g- A>s).n}- i2flolA^(40a)^ ^ 

^ ^71 ^11 zfl€(20a)£] ^Z7>^1 <£#£)ir ^^^-(50)* ^^W. ^ 
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71 ^^^"(50)^: o)£- ^oj cg^( 32 )oil ^o]^ ^ ?J nj-(50a)* ^*>7fl £ 

<37> TflolH. ^<S^-(50a)^r *i-£r<>lH , -2.^ CVD 

^ o.S *g>$€ ^2]^ CVD *§^€ ^r^nv ) g ol 7l# -g-o) 

<38> £ 9# #7] 711 °1H *i9j^(50a) TIME ^ 3^-8- H##(60)-g- 

#7l 3E.*1#(60)£: cf^^ SE^ i^fos ol 

<39> £ io^ %vs^ ( iM^iZLSflnl ^o\] fil^H ^"71 51*I#(60)* JflE^SH 

Xl°lH ^(60a)* ^W 1 }. H ^4, £ 1<H ^-o] , # 7 1 TflolH ^1^" 

(60a)-£r ^-71 1 ^El^- 5fl € (20a) X|2 -gBjS- iMM*l (40a) ^ 

tflsf » T »7}-^ ^^-8- 7}x)5_^ ^^^cf. ^Ji, A oM Tfloje ^9i^(50a)^r #7] 
XI 1 ^3^- sll^i(20a)^ >S-7l Tfl^lB ^(603)^ a>o] , *2 x\}2 

^n°]*](40a)2\- ^7) TflolH ^(60a)43 <£#£H 9X^. 

<40> £ 11* -8-71 7fl©lB #^-(60aH ^£ $H #^<?!^-(70)# 

$>$«H B^^l^B^ ^oll ig^s)^ CfS. ^ tifl^ ^-o. ^ 

4iZL2fl2l ^6)1 ^sfl a o v 71 ^#^o^(70), ^^^-(50) ^ XI 1 sim 
(20a)# *Hl5L ^]^H ^"71 ii/=ell9j ^ g 7)1 o]e ^(60a)# z)-z* ^#*l7l 
^ *(72, 74)* ^j^. 
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<4i> 121- ^S^HS, ^7] €-^*(72, 74) iJH £^ *fl£) ufl*K82, 84)* % 

^f-^-S^l ^fl^-i- SOI MOSFET 4i^>l- 

<42> ^- ^ofl MOSFET ^12: ^^HH^ ^iS. *fll ^ 

^2 ^s^* °l-§-*H ^/^efl<?l ^ ^ 31 

4 ^cHl ^^-8- ^1 ^JIH M-in^l &l 37l# 7>^1^ ^-g- 1^1 

^ ^, *fl2 lr^#o] h^S^ *fl2 ^) ^ ^^-i: ^^SLsL 

^1 *fl^ ^11- ^-^m *r SU^-. SEth *fll 3fl^ ^ *f|2 

i^H^M^ ^ ^2 l-<£#* l^sl « 0 V«H 

z}-z}- ^-aVaI ^o.5.*| ^ <3<3 ^ ^ ^JLJeL ^^/^.eflo] <%<*\ 

* *Bef^§S-f ^ (ultra-shallow junction) ^ ^ 3 th (deep 

contact junction)* 4 1 214. 

^-i- ^-tr ¥*l #<H ^ 5U4. 

<44> -g. ^-^ofl af^. MOSFET 4i7}^ ^2 ^^H^ t1]o]b ^ 

^^el ^ ^fA^i *^^- ^ £ o) aJ-fcsH^H ^ 

^^^^ #<H ^ 514. 4^1, Jl^I ^tr i^} ^sj-i- 

^ SZA^ ^7>S] A]5l^* ^ Ziejjl, ^ 7^5}- 
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7} 7}^}B.S. Jl-R-^ ^# 7Mfe ^g^-fr 3-§-*Rr HI -fK|*H, cf^ J£ 

MOSFET ^> ^ n *fl2: ^^1^ ^ -§-*M ^ 

-S-tV Jl^, JL$*\°] 3LV]A]\ *j)V^ 7 }*)^ SOI ^7fljL34 H^^liEl ^> ^ s}5.» 
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SOI (silicon-on-insulator) 7^ ^-^^ ^€ *fl\i 

#7l ^el-^Ml 3^ ^ <3«3 ^ ^ Jfrtf <3^5- 

ii/=efl<y ^^4, 

#71 ^ ^.E^- #7l ^sqjL *U 51*1^ 

^ *fll ^HS E^ *fll ^S)-^ 3)1^4, 

#7l ^ ^*>£^- #7l ^&)^# ^S§$\IL 

2) ^12 l-^l-ol #7l *fll ^-S^Hr cf€- *fl2 ^12 ^s]^ ^s}-^ 

#7l *m fl<*fl cfl^ "T"*m l^-fr TflolH 

^Kr ^1-tt M0SFET i7>. 
23 
*fll#oll 

#7l ^12 A>2)-tq- ^311 o]A^ ^-71 *fll ^fil^- ^S}-°]- Sfl^o) ^ttiofl ^5> £ 

^ *8#^ M0SFET :£7}. 

33 
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?A^r f^^-S MOSFET 4i7>. 

4] 

#71 TllolH ^Sl^ ^ ^ ^12 ^-g- ^ O]^ ^ofl 

H^^M 3# ^8-2.3. ^ MOSFET 

5] 

#7l *fll ^-JE^ ^-71 *fl2 ^£14 3 e ^-g- MOSFET di^h 

6] 

^ 7 A^r MOSFET 
l^^ty 7] 

7116%H1 ^O^, 

#71 *fll SKPW-iL, #71 ^2 l-^#^r ^(As)*] 53 # ^gilS *Rr 

MOSFET 4i7>. 

8] 
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^7] Tfl °1B #7l *fll AVsJ-n^- ^^34 >y-7l 7fl °1 H Aj-o] , 

^ A o V 7l ^12 ^E)^ i^ol^sq- # 7 ] TflolH A\o]77}7] <£^S\°] o}i=. 

?j-§- ^^A^ S}^ MOSFET dt7>. 
93 

tfiM ^*M^°1 Sd^r SOI 7l^Hl #7l <U 

2n#*l?l*r 7}?]JL *fll £*1^<>1 afll l-^#ol ^1 £^§£H 

^ ^el^- *vsj.^ nfl^-fr ^isRr 

A o v 7l ^11 ^el€- -tts}-^- 2fl€^ ^°11 ^2 # 7 ) ^ 

^ 4^ *ll2 51^=1 ^12 i5)H>H« ^#*Hr ^-711^, 

#7] *fll ^Bl-a 3fl € ^ ^"71 ^2 ^s}-^ ^}o]X]s.^b\ #7l 

*lll ^ *ll2 zj-zf #71 ^5^#°fl ^"t °m ^ 

#7] ^Bl^§^ ^Jf ^ 7fl°lH 1^*Hr #314, 

#71 7)1 olH ;g<£n}- <flofl cflef "T"*}^ ^-fr 7>^1^ TflolH #^§: ^ *Rr # 
311- i^-*Rr MOSFET i^>Sl S w o V^ 

10] 

^19*oH1 91°]*}, 

#7] A]2 -^el-E- #2)-^- i^ojA-l^ #7] *fll <l>3}-<4 s^iLc}- d 2}-^- ^ 

^4 *fl2 3* ^H8°-3. *Kr MOSFET ^A>2l ^lS ^ . 
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1*3^ 113 

#7] m XJ.^ 3^0} ^ u] astf 4 Xj- 7 ) ^^#3] ^ 

Jf <3<*-g- <&*l<5j §£S ^- 7 l ^2 l-^l-o] ^-7] ^12 all 2 ^51^ ^Vs)-^ 

A oM *fl2 <+5}-^ ^3flol^7]- ^S.^ ^7} ^12 <i^« 

^4 tflH ^l7i^>~ #711 «• 3* f^!^ MOSFET ^fla 

l^^r 123 

*H9^H1 SU^i, 

^71 ^/=Eflo] <3<*# ^*Rr #3HH^r ^-71 afll ^ 

^ ^^S] <1^5l<!rRr ^J-a- ^-^3^ MOSFET ±7} 2] ^2: a]-^. 

133 

^"71 711 o]E ^<3^ ^-71 ^^^^ ^#5} <^«_ cg<*o^j=L E i ^.7] ^ 2 

^3\}o}^o) ^.h ^ #7l *Hi ^e}^ ^Sj-Bl- ^^j-^ 
^^s]^ 3# ^-^-2.5. ^ MOSFET ^>5l wj-^. 
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[^t 1 * 14] 

^7) 41 -SSW #7] o^h 

<S«3* *Hl ^12 SL^S) ££#3. S^-§- ^ 

°J ^31* o) ^8.2.3. MOSFET ^fls « 0 V ^ . 

[^t 1 * 15] 

W *fl€ *H 3^ SS^I^liE sflHH-i, o]^^oi p].^ as . a>-8-*H #71 ^2 

^ 1-^1- o]£-^ ^<%f>}±= 53* ^ MOSFET ^12: ^ . 



26-21 



1020030020478 



^ 2003/5/29 





26-22 



* 

1020030020478 



% 2003/5/29 




26-23 



1020030020478 



#^ 2003/5/29 




[Si 8] 

50a 
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[5L 9] 




[Si 10] 




26-25 



\ 
I 



1020030020478 



^*}: 2003/5/29 



IS. 11] 




IS 12] 



82 50a 84 60a 82 

i 
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